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(54) Defomiabletube 

(57) AdefornnbtetubehaaaaarilwNchooniyises 
a nun<)er d axtal . toroktal or helcal tiAxiea wN^ 
least partly defonned in responae to deformation ol the 



tube in radial andtar axial directiona. 
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Doscrtpllon 

[D0011 The indention relates to a de«orniabletii>e. 
(00021 lilslmmfromUSpatamspacHicationsNos. 
3.053.599 and 5,014.779 to insert a oomiQBlBd lube 
into the weDbore o< an undefgiound borehole and to 
expand t»)e tube downhole into a tubular shape. 
[0003] us patent specHcation f4a 5.366.012 dis- 
ctoGee the expansion d a slotted pipe of which the stots 
open ip as a resUt of the e)4)ansion so as to reduce the 
racfia) forces needed to expend the pipe. 
(0004] The use of slotted or initialy corrugated Pipes 
has the disadvantage tttt the expanded pipes have a 
ifnted mechanical strength. 
{DOOS] imemational patent applcation.pubacrtlonNa 
WO 9a«)626 ^fiedoees the expansion d an unstotted 
cylndrical pipe by means clan expansion mandrel. 
[0006] A disKKantaoe of tie tetter expansion melhod 
is that torces to expand the pipe are relativehr Ngh and 
that the p^ conlracis as a resull of to aq»nsion proo- 
ess. 

tOOOT] It is an object of the present invention to aHevi- 
ata ttM dteadvantages of the known techniques and to 
pro^e a robust and dedbrmable tube which can be 
expanded or otherwise defomied by using a relatively 
low detormation foroei 

SfrmarvollhelnventiQfl 

[0006] The deformaWe tube acooiding to the invention 
thereto comprises a wal vifhich is at least party formed 
by a ntfTi>er of tobules. wherein at least one tubule is at 
least party defonned in response to defonvtalion of the 

tube. 

[0009] The defonnation may involve flattening or other 
change of the tubular shape of the tubules, which 
requires prindpaBy bending torces which are signifi- 
cantly lower than the tension forces that are reqMred to 
expand a tubutar cyGndncal pipe. 
[0010] It may be required to obtain a tube which can 
be deformed easily in en axial or in a radial directton or 
in both directione. A recfiafly determable tube is useful if 
the tube is for cxanple to be used as an oi and/br gas 
producitontubing which is tobe inserted into arelatively 
nanow and Irregularly shaped undeiground welbore. 
An axiaSy deformabie tobe is useful tf the tube is a pro- 
duction iner or tubing, a wen casing or other well tUtxiar 
wtM is Installed in a compacting reservoir where ttier e 
is a risii of bucKing of the wel tUbulars as a result o4 the 
compaction process. 

[0011] H a radUlydetormable tube is reqiflfBd It is pr^ 
ferred that the wail of the tube is at least party lomwd 
by a series of axial tubules which each extend in a Erec- 
tion substantially parallel to a longitucSnal axis of the 
tube such that qxn a racial deformation of the tube the 

axial tiixiles are at least party deformed. 



[0012] tf an analty detormatjfe tube is required it is 
prefened thatthewatlollhetobeisat least party 
formed by a series of toroidal tubules which extend in a 
GutKtantiafly droiar direction around a longrtudbial axis 
5 of the tube such that upon axial defomiation of the tube 
the toroidal tubules are at least party flattened or other- 
wise detonned. 

[001 3] If a tube is reqiired vrhich is both axiaOy and 
radially deformable. it is preferred that the wal of the 

fo tube Is at leest partly formed by one or more helical 
tubules wNch extend in a sdbslantiaOy helical direction 
wilh recpect to a longitudM ans of the hA>e such that 
i4)on defomiation of the lUbe in a drection which is ori- 
ented at an angle relative to a longiludlnal direction of 

rs each of tie helicat tubules, at toast one of the he&cal 
tobulesisdelbnned. 

[0014] TbelUbules may be made of a melal. plastic 
ruttMT or other matarU and may be welded. farazBd. 
bonded or otherwise secured to adiacent lubuiee or 

» other parts of tia wall of the tube. 

(00151 The tiJbiies may before es^xmslon hava a 
folded, cyfindrical eOislical or prismatic shape and may 
as a result of the expansion be unfolded orflattoned into 
an eRiplical. cylindrical or prismatic shape. 

25 [0016] Suitably, the tubules contain at the outer 
periphery of the tube openings or weak spots which 
open up as a result of the deformalfon process such that 
one or more fluids are squeezed from the interior of the 
tubules irtt) the space surromtfing the tJx. 

30 I0O17) In that case the fluids that are squeezed from 
the iHerior of the tUsules may contain one or more 
chentela such as a chemfoal treatment fluid or com- 
ponents of a liquid cement slurry or con yonen te of a 
curing agent which components era only mixed wt>en 

55 or after they have been squeezed out of the tubules. 

f^tfpyyiprtonoflhedravwnos 

[0018] The invtfiHon win be described in more detail 
40 and by way of example wHh reference to the acoorrpa- 
nying drawings, in which 

Fig. 1 is a cross axial sectional view of a tube both 
before and alter expansion, which tJM has a waH 
45 that is made of a series of axial tubules which are 
cyflndrical before expansion and effiptlcal after 
exparnion; 

Fig. 2 is a crosa-axial sectfonal view of a tube both 
before and after expansion, which tube has a waD 
50 that comprises a series of axial tubules which are 
prismatic before expansion and ell*|)tical after 
expension; 

Fig. 3 is a cross-exial sectfonal view of a tube both 
before and after expansion, which tube has a wall 
55 that is made of a series of axial tutXilOG which are 
eifipticai both before and after expansion: 
Rg. 4 is a cross-axial sectional view of a tite 
before expansion where the von of the tii)e oom- 



2 



8EST AVAIUBLE 



3 



EP0 952 305A1 



4 



prises a series of anal tubules and the tube is 
folded into a cUsstantiaOy flat shape before H is 
unfolded and expanded; 

Fig. 5 is a longitufinal sectional view of a lube 
which conprises a wal that is made o! a series o4 5 
toroidal tubules; 

Fig. 6 is an enlarged data! shoiiwifl the cylnMal 
shape of three of the toroidal tubules that are endr- 
ded in Fig. S; 

Fig. 7 is a longitudinal sectional view of the tube of io 
Fig, 5 after axial oompfeesion of the tube; 
Fig. 8 ft an enlarged detaa showring the eOipfical 
shape of ttvee ol the taroidBl tubules that are endr- 
ded in Fig. 7; 

F«. 9 is a Gross-axial sectional view of a racfiaDy ts 
expandable tube conpri ri ng six anal or heOcat 
tilsUes both before and after expansion of the tube; 
Fig. 10 Is a croG&oidai sadkinal view of an unm- 
panded tube of which Ihe wall connprises a serieB cf 
folded tubules whidt unfold into a cyfindricalMpe » 
during the process of expanding thetil>e: 
Fig. 11 is a crosfr^xial sectkxia] view of andiher 
uneiqMnded tube conf iguration where the wall com- 
prisesa series of folded tubes which unfold into a 
cylindrical thape during the process of expanding 2S 
the tube; and 

Fig. 12 is a ooss«dal sectional view g« an unex- 
panded tU>e which folds open during the ejqpension 
process and which oomprises a tubule which acts 
as a plastic hinge and wNch is Rattened as a result so 
of tM eiqNunion process. 

l>ftiriifWl'*^'f^ °* invention 

[0019] Refenring now to Fig. 1 there is shown a tubal » 
biacylrdriGal wetoore or o«ier cavity 2. which tube 1 
has a wbB that is made IP of a series of axisi tUbdes 3 
wtiich are substantfafly cyOndrical before expansion of 
the tube 1 and elliplical after eapansion of the tube 1 to 
an enlvged dtameter, as inustrated by reference 40 
numeral 3B. 

[0020] 'nietUbelcanbee)qpandedbyane3q;>ansion 
meivird (not shown) or by increasing the hyctajUc 
pressure in tw interior 4 of the tube 1 . As a result of the 
ofMmon process the tubules 3 are subject to a bend- 45 
tr« process eo that relatively low foffoea m required. 
10021] trthetiiuleB 3 are made of steal or another 
metal fwn B is preferred that the tubules a are sintered, 
welded or brazed together along the length of the areas 
5 where the tAulee 3 touch each other. so 
10022] If the tubules 3 have an impermeable wafl and 
the tube 1 is used temporarily 11 tie cavity 2. for cKam- 
pie to provide a temporary seal, then the tube 1 can be 
radiirily oorMded again by pumphg a lii(^ pressure 
fluid into the interiors 6 ol the tUbite 3. wNch wi » 
induce the flattened tubdes 3B 10 resume their fiUbUar 
tfttpe. so that the tube 1 redial shrinks and can be eas- 
ily removed from the cavity 2. 



10023] If the tube 1 is to be used permanently in the 
cavity 2. lor oample H the tube 1 is to be used as a wdl 
casing, then at least some of the tubules 3 may be f Bed 
with liquid oomponems of a cement slurry or other cur- 
vig agent such as a diioone gel and the outer wall of 
ttwse tubUles may contain openings 7. or weak spots 
wtiich are opened as a readt of the oqMtnsion process, 
via which said Squid oomponenlB are squeezed into the 
surrounding anndar space 8 sunouncSng ttie expanded 
tube 1 andtheltquidoomponenlsmKipandcuretoa 
htfdened cement siioone or other cured sealing com- 
position. 

10024) Fig. 2 iustrates an altomalive embodiment of 
the defbnnable tube according to the Inventioa TWs 
tube 9 is also radially delormeble and comprises a 
series of tubules 10 wNch are prismatic before expan- 
sion and en^ptal after ftqpension. as BuBtratad by refer- 
ence numeral 10B. 

10025] Ibe tdides 10 are arranged substantiaDy par- 
aMtothelongitucfinalaxisll at tw centre of the tite 
9. The tubules 10 are made of sted or anottier metal 
and are corwiected to each other by longrtudinai weUad. 
t)Fazed or sintered borxis 11. 
t0026) Fig. 3 shows yet another errtooc im ent of the 
detormafale tUbe according to the invention. In wtiich the 
tube 1 2 is racfialVdelDrnnble and oorrprises a seriee of 
tubdes 1 3 which are elliptical before and which hare an 
efliptical. abnosi flattened shape after radial expansion 
of the tube 12. 

[0027] In this embocfiment the tubdes 13 deform from 
a first eOiptical shape. iUustrated by reference numeral 
13A in wtvch the largest width of the effiptical tUbdee 
13A has a ratfal orientation into a second etfidscat 
6h^ illustrated by reference numeral 13B in which the 
taigest width of the elliptical ti>des13A has a tangen- 
tial orientation. 

0)028] Referring now to F^i. 4 there is shown a 
deformable tube 14 which comprises a series of axial 
tubules 15. wtwrein two pairs of tubules at opposite 
ades of the tube 14 are interconnected by plastic 
hinges 16. These plastic Nnges 16 alow the td)e 14 to 
be stored and transported m a flattened shape e.g. 
around a reding drum (not shown). 
[0029] When 0>e tube 14 is ^ unreded from the 
reefing drum it can be brought mto a cyfndrical shape 
by a gUde furwid (not shown). I the tube 14 Is to be 
used Mde a wel or Inside another tixiar the cyfindri- 
cal tube 1 4 is then red ed into the wdtxxe or the Riterior 
of the other tUbdar and expanded for exan^e by pump- 
^ a l^h pressure fluid into the interior 17 of the td>e 
14. 

p)030) The initially flattened tube corfiguratjon shown 
in Fig. 4 allows an easy storage and tansport d the 
tube 14. eig. on a sn^l diameter reding dmm. during 
the manufacturing stage and during transport from the 
manufacturing site to the site where the tUbe 14 is to be 
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imert Of the detofiiBble lUbo ooooftf ng to th« jn^ 
in wNch the tubules IdA. B have a toroidal shape in 
order to make the tube 19 axiaity detormefale. 
(00321 Thetuboi9 5howminRc.5cant)eaproAic- 
tion finer in a ooopactino oil or gas boaring formatioa 
inhere as shown in detafl In Hg. 6 the toroidal tUiules 
ISAhara asubGtBrTbaaycyOndrical shape. In the oorfig- 
uration shown in Fig. 7 the tube 19 has anaJly con* 
tracted so that its lengA is 18% shorter than its onginal 

length shown in FiaS 

[0033] AsarestitoTlheajdaloontactianolthetLbe 

19 the tubules 18B shown in Fig. 7have been deformed 
irio an el ptical shape, as is shMrn in rnore delai I In Rg. 

8. 

[00341 RetemngnowtoHg.OthereiashQwnatte 

20 wNch is e)«»nded witNn a weltiore 21 or other cav- 

^- ^ 
[D03q The tube 20 has a wall that convrisea sfac 

tiixies 23. 24. 25. 26. 27 and 28 which extend in an 

axial or heiicid configisationrelaliv* to tha longitudinal 

axiB 29 of the tube 20. 

[0038] Adjacent tubutoa 23. 24. 25. 25. 27 and 28 are 
Interconnected along »^eir length by elongate welds 32. 
Plastic hinges 22 are located in the walls ol the tiAules 
23<28 at both sides of each weld 32. 
[0037] The unB;<panded tube 20 is shown at the cen- 
tre of ttie drawing. The six unttqunded tubules 23-28 
each have the form of a pie sector and only a mfrior gap 

30 Is present between adjacent tubules 23-28. To 
aj^and the tube 20 a pressurized fluid is pumped into 
the gsps 30 which win mduce the tiiM 20 to expand until 
the waits of the tubUes 23-28 are stretched andtor the 
outer walls of the tubules 23B-28B are pressed against 
theweabore21. 

[0038] The votume^oenttiiM configuration shown 
In Rg. 9 Is attractNe V Vie tJ» 20 is to be Irserted Into 
the weObore 21 via a nanow excess, such as a small 
tfameter production tUbing. Fuflhennore the Internal 
volume of the unexpended tubules 23-28 is relativety 
large whereas the internal volume of the expanded 
tubules 23B-28B is relativery small so that H the walls at 
the outer dfcumference of the tubules 23-28 are perfo- 
rated <y become during expansion olhenr«se fluid per- 
meable a relatively large volume of fluids is squeezed 
from the interior of the tubules 23-28 into the sunound- 
Ing annuhjs andfor fbrmation. 
[0039] m this way a reiatfvely large volume of a seeing 
agent and/or treatment flud can be iniected into the 
annulus sunomding the tube 20 and/br the fonnation 

31 surrounding the weltore 21 . 

[0040] T>ie externally permeable tube 20 is very suit- 
able to if^ treatment fluids into an underground for- 
mation 31 wtich comprises alorxi the length of the 
we&>ore 21 layers of varying permaabitty. If the outer 
wals of the tubules 23-28 have a significantty lower fluid 
permeability than the sunrounding formation 27. then, 
as soon as tfie outer wan of the tUbules 228-26B is 
pressed against the wellbore 21. a relatively constant 



flux of treatment fluid wil be sc|ueezed into the variois 
8urroun(£ng formation layers so that the rfek of injection 
of treatment fluid mainly into the permeable formation 
layers and by-passing of le&s permeefale layers is mini- 
s nued. 

IP041] H the tube 20 Is used as a treatment fluid inlec- 
tion tod then the outer wafls of the tubules 23-28 may 
be made of a permaabia rubber and/or a fabric and ttie 
vmw walb ol the tUbules 23-28 wttich face the interior 
10 30ofthatube30maybemadeofaninpermeablenA>- 
ber. After Ir^edion or the trealmeninuid&the presstf e in 
the sitorior 30 of the tube ao may be reduced CO that the 
tube 20 racfiatly contacts and can be removed from the 
borehola 

18 I0O42I insteadofalowingthetUbe20lO€ontractafter 
fluicte hm bean injected into the tonnadon the tuba 20 
iray be aBowed to harden in the so^andad posHion 

agaM tha weObora 21 by fc i |« a g»a l l n o tha fabric or 
oaw material with a slowly curing epoxy or other plastic 
JO conyo sa i o n,sothattha80lld«edti)e20lhenaan^ 
asaweRBner. 

[P043] The tube 20 and the tiiMOonHgureliona shown 
inFigs. 1-4 may also have wails that are made of a sieve 
material, m that case the tube may be expanded by an 
25 Qo^^anGlon cone or by a baUoon that la inffcded in the 
interior of the tube. 

IP044] Since the sieve material that then fomis the 
walls of tubules Is mainly bent and not or hardly 
stretched the sieve opening size win remain fairiy con- 

30 Stent (toring the expansion process. The eigjandadtte 
of sieve material then aervaa as a titer that prevents 
sand and other solid materials to enter tha waiSxjra 21 . 
[0045] The radialy expandable tube 20 and the other 
radlafiy axpandatsia bAM oonfiguationa shown in Figa. 

X l4mayalaobamadaofbibuleB23-28whicharainade 
of a fluid InptfineBble material, such as ded whidi 
orty deforms if the preesure in the inlerior 30 o< tha l*a 
oxceedB a prMet level. In that case the tube may be 
nstaSed as a production tub'ng which serves as a 

40 downhde blow-out preventer which oqiandR and seals 
of the anmAjs sunounding the production tUbing if a 
blow-out occufs. The radially expandable tube configu- 
ration shown in Fig. 9 can also be used as a dri9 string. 
In that case driKng mud is punped through the interior 

45 of the tubules 23A-28A during drilling. At the end Of a 
(fra&ig cyde hig^ pressure fluid Is k^edad Into tha inte- 
rior 30 of the tube 20 BO that •» tuba 20 b axpandad 
against the borehole wall 21 and fcmns a Brahg of tha 
weflbore and the drffl bit and downhole rnotor assenUy 

50 is puQed to the surface by a «4refine or coiled tMng 
passing through the interior 30 ol the tube 20 and alao 
serves as an eo^nnsion cona. 
[0046] If only nvnor expansion of the lUbe is requrad 
then the wril of the tube miy be provided with only one 

85 or a few axial or helical tubules. 

[0047] irthewaHofihetube20orttiaolherra(SaHy 
exparxtabie oonfigufations are mada of a nttbar or 
other Blastically defomrtable material then the expanded 
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tube may serve as a high expansion packer or bridge 

[0048] It wil be urvlerstood that H ihetubuids are ori- 
ented in an axiat <firectk>n a radtelty deforrnGble tube wB 
be obtained. If the tubules are orierned in a circurnfererv s 
tial directton as shown in Figs. M then an axiaDy 
detormable tube wiQ be obtained. 
(0049) If the tubUes are oriented in a helical direction 
the tube wtil be deformable both in axial and radial 
directions and the pitch ang^ of the helical conf igura- to 
tion of the tubules w81 then infljence the degree In 
wNch the tube is axially or radially dekvmabla. 
[0050] Fig.108howaacottfg u rationwhereatube40 
oonprisaa a wan M oonslsts of a aeries of axial tolda' 
UekiUeB41. is 
10051] IT the tubules 41 are made of steel then they 
are Interconnected sida by aide along their length tyf 
ajdal watda 42. Each tixie 41 oomprtees at tie outer 
circi i ntBrenc« of the U>o 40 a sngle plastic hinge 43 
ml ailha inner drcuniference of the tube 40 a set of m 
four plaBtic Nngas 44. 45, 46 and 47. Each of these 
plastic hinges 43^7 is formed by machining an axial 
groove in the inner and/or outer surface of the waO of the 
tubule41. 

ID062] The set of f9ur plastic hinges 44-47 defines a £S 
wan segnwnt where the tubutas 41 can be folded 
inwardly fo fomn a U- or delta^shaped recess 48 that 
tooes the Interior 49 of the tube 40. 
(0053] Thetube40i8a)(pandedbypunpingapre8su- 
rized fluid into the interiors 50 of the tubules 41 which so 
causes the tubules to unlDid by hinging about the plastic 
hinges 43-47 so M the tUbUes 41 each obtain a cylin- 
drical sfiape (not shown). 

K0054] A8aresultof1heunfokSngofthetubules4lthe 
tube 40 obtains a larger axtemal and internal diameter, ss 
IPOSS] Fig. 11 chows another bbe 51 wNch com- 
prises a wan that oonsisis of a series of axial foldable 
tubules 52. 

[0056] If the tubules 52 are made of steel then they 
are interoonnected side by side along their length tif 40 
axial welds 53. Each tUiUe 52 comprises both at the 
outer and the inner cireumlerence of the tube 51 asetof 
lour plastie hinges 54 that are formed by machining 
axial grooves in the inner and^ outer surftee of the 
wal1ofeachtiJbUe52. « 
(POST] Eachaetoftourpla8tichinges54deflne8awal 
segment where the tubules 52 can be folded inwardly to 
form a U- or delta-chaped recess 55 that fSKses either 
the exterior 56 or the interior 57 ol ttie tube 51 . 
[0058] The tube Site expanded by punning a pressu- so 
rized fluid Ho the interiors 58 of the tubules 51 which 
causes the tUbules 52 to untold by Nnging clxxJt the 
plastic hinges 54 so that the tubules each obtain a cylin- 
drical shape (not shown). 

[0059] As a resuH of the unfolding of the fcjbules the u 
tube 51 obtains a larger external and internal dtemeter. 
[0060] Rg. 12 shows a foldable tube 60 which com- 
prises at its lower side a single plastic hinge that is 



fanned by an axial tUbiie 61 and at ite upper side a set 
of four plastic Nnges 62 that are formed by machining 
asa) groom in the outer or inner suriace of the miD of 
the tube eo. 

[0061] The four plastic Nngas 62 define a delta- 
shaped recess 63 at the iif)per side of the tube 60. when 

the tube Is In folded shape. 
{0062] The tube 60 is unfolded by pumping a pressu- 
rized fluid into the interior 64 of the tube GO. This causes 
the tube to unfoid in the direction of the arrows imo the 
cylindrical shape which is IQuslrated by the broken f nes 
60A. TTie tUbule 61 then acts as a plastic Nnge and 
obiairv as a result of the unfolding of the tube 60 the 
eltptical Shape which Is fllustrated by broken fnes 61 A. 
(0063] ThetubuleOlismadeofaplasticaDydefomv 
M m^erial. such as a tormabie hig^^ength low- 
aloy or dual phase steel grade, which ateo providee 
flexibfity to tie tube 61 In dnxjrnferenlial dreclm 
ing the unfokfing procedure. After the unfolding proce- 
dure a curing agent may be punnped into the interior 65 
of the eiliptk:^^ tUbule 61A to reinforce the tUbule 61A. 
The interior 65 of the lUxie 61 may comprise electrical 
and/or hydraulc conduits far transmission of electric 
and/or hydraulk: power andtor signals along the length 
of the tube. 

[0064] The embodiments of the deformsfcle tube 
shown in the drawings praride a tube which can be 
deformed easily and whk:h can t)e reeled on a reefing 
drum. The tii>e can t>e urveeled from the drum and 
ir^ected into an underground borehole or othor cavity in 
which the tube is to be used. The tube is subsequently 
delonned inside the borehole or other cavity by chang- 
ing the tubUar shape of one or more tUxiles in the wall 
of the tube. The deformation may involve Rattening. 
untokSng or otfier defonnatkNi of the tubule or tubidea. 

Claim 

1. A deformable tube having a wall whk:h is at least 
partly formed by a nurrtier of tiixjles. wherein at 
least one tiixie is at least partly deionned in 
response to defonnation of the tube. 

2. The deformable tilM of daiml. wherein the wal of 
the tii)e is at least partty fomied by a series of axial 
Uxies which each extend in a direction substan- 
tially parallel to a tongltufinal axis of the tube sutfi 
that i4)on a radial defonnation of the tube the axial 
tubules are at least partly deformed. 

3. ThedeformabletUbeolciaiml. wherein the wal of 
the tube is at least partly formed by a series of toroi- 
dal tubules which extend ir a substantialy circular 
If ractlon around a kyigitudinal axis of the tube such 
that lyon axial defo r matton of the tube the toroktel 
tubiies are at least partly defonmed. 

4. The deformable tube of daiml, wherein the wbB of 
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the tube is at least partly fc)rmed by one or more 
hefical tubules wtvch wtend in a substantially heTf 
cal direction iMth respect to t kxvtucfinal «»$ of 
ttw tii)e sucti that ifxy) detorimtion of ttie tii>e hri a 

direction which is orientod at an angle relative to a 5 
longituind direction of each of the helical tubules, 
at least one of the heiical tubules is at least partly 
defcymed. 

5. The detoniMble tube of daimi, wherein the wan ol « 
the Uiw Is at least paiUy formed by a ngrhet off 
substartiafly parallel tubules which are ananged 
side by side and are connected to each other. 

a "The defarmable tube of daim 5. wherein the is 
tubulaB are made of metal and the sides of a pair of 
•(l|acer« lubUes substantially touch each other and 
are sintered, welded, spot wektei brazed, bonded, 
or olhefwise secured to each other. 

7. The detormaWe tube of daim 5. wherein the 
tiisulee are made of a plastic or elastomeric mate- 
rial or a fabric and the sides of ac|acenl tUbides 
substttfMly touch each other and are bonded to 
each other. ^ 

8. The detormaWe tube of daim 1. wherein before 
deformation of the tube the tiibules have a substan- 
tialy cylindrical shape and deform into a sitxXan- 
tialy eilptical or flattened shape in response to so 
deformation of the tube. 

9. The deformable tUbe of daim 1. wherein before 
detomiation of the tube the tubules have a substan- 
tialy prismatic shape arid deform into a sUbstan- « 
tialy flattened shape in response to d e for ma t ion of 
thetJba. 

10. The detormrible tube of daim 1. wherein the 
tubules contain at the outer periphery of the tit>e 40 
openinQs or weak epols which open up as a result 

of the deformation process such that one or more 
fluids are squeezed from the interior of the tubules 
into tie space sunnounding the tube. 

45 

11. ThodeftonmdWetubeofctelmlO,whereinthefluids 
that ore squeezed from the intertor of the tubules 
contain one or more chemicats. such as compo- 
nents of a UcMd cement slurry, oompon* \5 of a 
curing agent or a chennfoalteatmentfluid. so 



65 



BEST AVAILABLE COPY 



EP0952 305A1 



Fig.3. 




8 



EP0952 905A1 




EP0952d05A1 




10 



EP0952 30SA1 



Fig. 10. 
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